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SECTION 02300

EARTHWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

ASTM INTERNATIONAL (ASTM)

ASTM D 422   (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556   (2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557   (2000) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 2216 (1998) Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass

ASTM D 2487   (2000) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D 2922   (2001) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 4914          (1994) Density of Soil and Rock in Place 
by the Sand Replacement Method in a Test 
Pit

  
ASTM D 5030          (1994) Density of Soil and Rock in

Place by the Water Replacement Method in a 
Test Pit.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
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used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The "RE" designates 
that the Resident Office will review the submittal for the Government.  
Submit the following in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Excavation Plan; G, RE.

The Contractor shall submit his excavation plan to the Contracting Officer 
in conformance with paragraph EXCAVATION PLAN

     Haul Route Plan; G, RE.

The Contractor shall submit a haul route plan for removal of required 
excavated materials and for placing required fill materials.

BLM Import Material Certification Form; G, RE.

The Contractor shall submit the completed material certification form to 
the Contracting Officer for approval 2 (two) working days prior to 
importation of material meeting BLM Import material requirements.

SD-02 Shop Drawings

Shop Drawings.

The contractor shall submit shop drawings showing the proposed method of 
bracing which he intends to use to protect existing property.

 
Explosive Storage Location.

The contractor shall submit to the Contracting Officer drawings showing the 
location, access to and type of construction of the proposed storage 
magazine for explosives, and cap house.

Pre-construction topographic survey of the entire project site.

The contractor shall submit to the Contracting Officer pre-construction 
surveys of the entire project site shown on the drawings.

Post-construction topographic survey of the entire project site.

The contractor shall submit to the Contracting Officer post-construction 
surveys of the entire project site for each of the compacted fill work and 
the stockpiled filled work shown on the drawings.

SD-05 Design Data

Pre-Blast Data Report.

Post-Blast Data Report.

The Contractor shall submit Pre- and Post-Blast Reports which shall contain 
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all of the pertinent data on the location by station, ground surface 
elevation in the area of the blast; diameter, spacing, depth, over-depth, 
pattern and inclination of blast holes; the type, strength, amount, 
distribution and powder factor for the explosives to be used and actually 
used per hole and per blast; the sequence and pattern of delays, and 
description and purpose of special methods.

SD-06 Test Reports

Field Density Tests.

Treating of Compacted Fill Materials.

Copies of all laboratory and field test reports shall be submitted to the 
Contracting Officer on approved forms within 24 hours of the completion of 
the tests.

1.3   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557.

1.4   DEFINITION OF SATISFACTORY MATERIALS

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GC, SW, SP, SM, SC and CL.

1.5   DEFINITION OF UNSATISFACTORY  MATERIALS

Unsatisfactory materials include but are not limited to those materials 
containing roots and other organic matter, trash, debris and materials 
classified in ASTM D 2487, as Pt, OH, OL, CH, MH, and materials too wet 
(unstable) to support construction equipment.  Unsatisfactory materials 
also include man-made fills, refuse, or backfills from previous construction, 
except for identified overburden on Rhodes Ranch Properties.

1.6   MISCELLANEOUS FILL

Miscellaneous fill shall consist of material from the required excavation, 
including surface soil from stripping that is in excess of topsoil material 
needed for areas of revegetation treatments.  Miscellaneous fill shall be 
placed in the lines and grades indicated on the drawings and shall be 
placed with suitable equipment in successive horizontal layers over the 
entire plane of the work surface and which shall not exceed 600 millimeters 
in depth before consolidation.  Material, including rock, cemented 
alluvium, BLM topsoil not being reused, from the excavations of this 
project that would normally be disposed of by the Contractor, may be 
utilized and buried as miscellaneous fill provided such material does not 
exceed 600 millimeters in its greatest dimension, is placed in a manner 
that will prevent the formation of voids, and is placed not less than 600 
millimeters below finished grade (including finished grade of side slopes) 
and importantly, is certified clean for BLM Land import by the Contractor.  
No depressions in which water might pond shall be left in miscellaneous 
fill area.  The finished areas shall be sloped to drain.  Compaction other 
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than that obtained by the controlled movement of the construction equipment 
will not be required.

PART 2   PRODUCTS

2.1   SOIL STABILIZER PRODUCT

The dust palliative/soil stabilizer shall be a mixture of plaster and 
natural fiber mulch.  The cellulose fiber mulch shall be produced from 
grinding clean whole wood chips, or fiber produced from ground newsprint 
with a labeled ash content not to exceed 7 percent.  The plaster shall 
consist of naturally occurring high purity processed gypsum and additives.  
The gypsum shall be produced from a mined or quarried source.  The gypsum 
shall be processed to be composed of crushed dry calcium sulfate 
hemihydrate having a purity of not less than 88 percent.  The shipping 
invoices for the gypsum shall state the gypsum's purity content, dry 
weight, and source of manufacture.  Processed gypsum that has become 
partially air set, lumpy, or caked shall not be used.  The Contractor shall 
add a color pigment to the dust palliative/soil stabilizer slurry at the 
time of application.  Apply color pigment to match existing soil color at 
the site, at the application rate recommended by the manufacturer.  Color 
can be matched using the "Davis Colors" chart by Soil-Tech, Las, Vegas, 
Nevada, or equal.  The gypsum and additives shall be furnished either in 
bags or bulk and be accompanied by bills of lading and shipping invoices.  
The plaster/cellulose fiber mulch shall be applied at a rate of 6.75 tonnes 
of plaster mixed with 2.242 tonnes of fiber per hectare.

2.2   BLM IMPORT MATERIAL REQUIREMENTS

BLM IMPORT MATERIAL REQUIREMENTS - Material shall not not exceed 600 
millimeters in its greatest dimension, shall originate at least 0.5 meters 
below existing ground level, shall not be from existing fill, backfill, 
compacted fill, embankment, road embankment, identified overburden, or from 
a non project stockpile or non project excavation source, but shall be 
considered newly excavated material, shall be free of any natural or 
manmade trash, debris, roots, construction materials, automobile or 
construction fluids.

PART 3   EXECUTION

Prior to the start of construction work (including clear site and remove 
obstructions, the Contractor shall conduct a pre-construction topographic 
survey of the entire project site in accordance with Section 01200 GENERAL 
REQUIREMENTS paragraph CONTRACTOR'S SURVEYS.

At the end of all work associated with this section, the Contractor shall 
conduct a post-construction topographic survey of the entire project site  
in accordance with Section 01200 GENERAL REQUIREMENTS paragraph 
CONTRACTOR'S SURVEYS.

3.1   EXCAVATION, GENERAL

Excavation shall consist of the removal of every type of material 
encountered in the designated areas or from areas directed.  The material 
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to be removed may include but is not limited to hardpan, silt, sand, 
gravel, cobbles and boulders, cemented silt/sand/gravel/cobbles/boulders 
with various degrees of cementation, caliche, asphalt, vegetation, trash, 
and other debris.  Slope lines indicated on the drawings for temporary cuts 
do not necessarily represent the actual slopes to which the excavation must 
be made to safely perform the work.  Unforeseen conditions may dictate that 
the temporary cut slope shall be made to the actual slope to which the work 
can be safely performed.  Measurement and payment for excavation will be 
made in accordance with Section 01270.  Excavation for permanent cuts shall 
be made to the slope lines indicated.  Excavation will likely require 
ripping or other rock-excavation techniques, which may include blasting, 
and shall be performed in a manner which will not impair the subgrade.  Use 
of heavy tractors equipped with a ripper tooth, hoe-rams, and hydraulic or 
pneumatic rock breaker could be necessary to excavate highly cemented 
soils.  Rock or cemented material from required excavation to be used in 
compacted fills and backfills shall be crushed or otherwise reduced in size 
to meet gradation requirements prior to placement or stockpiling.  Except 
as otherwise specified, the finish surface of subgrades shall be smooth and 
shall not vary more than 25 mm from indicated grade, except at areas to 
receive concrete where finished surfaces of subgrade shall not vary more 
than 12.5 mm from indicated grade.  Prior to commencing excavation, the 
Contractor shall submit his Excavation Plan to the Contracting Officer.  
All subgrade excavations will be inspected by the Contracting Officer prior 
to placement of any fill materials.

A.  No subsurface investigation has been conducted by the Corps of 
Engineers from Sta 10+00 to Sta 16+00 (approx) of the the Upper Blue 
Diamond Diversion Channel, Sta 10+00 to Sta 12+33 of the Beltway 
Lateral and the Beltway Borrow Pit Area, due to previous accessibility 
constraints.  These areas are considered to be comprised of highly 
cemented materials and the Contractor shall be required to utilize 
blasting or other rock excavation techniques throughout.  Oversized 
rock or cemented materials from the excavation shall be crushed or 
otherwised processed to meet compacted fill gradation requirements for 
new channel backfill, detour and frontage road embankments and grading, 
and the restoration of the borrow site area.

3.1.1   Excavation Plan

Prior to commencing excavation, the Contractor shall submit his plan for 
excavation to the Contracting Officer for acceptance.  The plan must show 
all proposed locations of excavation operations utilizing methods involving 
blasting, headache balling, hoe ramming, or other techniques as may be 
applicable.  In addition, the plan must include the results of a 
pre-excavation survey, a detailed blasting plan (if applicable) performed 
by a certified blasting consultant, and a seismic monitoring plan.  The 
excavation plan shall be updated and resubmitted to the Contracting Officer 
any time the Contractor proposes altering his methods.  The Contractor's 
methods for excavation are solely his responsibility.  Approval of the 
excavation plan by the Contracting Officer will in no way limit the 
Contractor's liability regarding property damaged by this operations, nor 
will it alter the Contractor's sole responsibility for the safety of his 
operations.  The Contractor shall be responsible for all damage caused by 
his excavation operations and be responsible for answering all complaints.  
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The Contractor shall provide the Contracting Officer with 30 days advance 
warning of the use of excavation techniques which may lead to property 
damage to allow for review of the proposed techniques, to confirm general 
compliance with these specifications, and to allow monitoring of the 
excavations methods.

3.1.2   STRIPPING, BLM LAND ONLY

Stripping consists of removing loose (not requiring blasting or ripping) 
surface soils approximately 200 millimeters deep from the areas of intended 
channel excavation, basin excavation and embankment footprint, after plant 
salvage operations in accordance with Section 02910 NATIVE PLANT 
EXTRACTION, SALVAGE AND STORAGE, on BLM land only.  Stripping operations 
shall include clearing of remaining grasses, weeds, and non-salvaged 
shrubs.  Surface soils so stripped shall be stockpiled, within BLM land ROW 
and TCE limits, for use as topsoil in areas of revegetation treatment or as 
miscellaneous fill on the downstream side of the transition inlet structure 
embankment, on BLM land only.  The BLM lands are south of Sta. 47+38.620.

3.1.3   BLM LANDS MATERIAL AND ALL OTHER LANDS MATERIAL

All excavated materials from BLM Lands will remain on BLM Lands and used on 
BLM lands as compacted fill or miscellaneous fill.  Trash and debris shall 
be handled in accordance with Section 02230 CLEAR SITE AND REMOVE 
OBSTRUCTIONS.

Excavated materials from All Other Lands or from other sites will not be 
transported, temporarily or permanently, onto BLM Lands, nor utilized as 
compacted fill or miscellaneous fill for any portion of the project that is 
on BLM lands, unless excavated materials from this project are certified by 
the Contractor to meet BLM requirements as per paragraph BLM IMPORT 
MATERIAL REQUIREMENTS of this section.  The BLM lands are south of Sta. 
47+38.620.

3.1.4   BLM IMPORT MATERIAL REQUIREMENTS

An estimated amount of excavated material originating on non-BLM Lands from 
this project is required to be imported onto BLM Land for this project, and 
this material to be imported onto BLM Land is not considered as excess 
excavated material.

The Contractor shall submit the completed BLM Import Material Certification 
Form to the Contracting Officer for approval 2 (two) working days prior to 
importation of material meeting BLM Import material requirements.  The form 
shall be generated by the Contractor and shall be considered complete with 
the following information:

A.  Typed or written name of individual.

B.  Typed or written name of Company.

C.  Quantity of material to be imported.

D.  Location where material originated from, including Northing, Easting, 
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and approximate origination depth, including map of origination 
attached.

E.  Location where material will be utilized on BLM Lands, including 
Northing, Easting, and at approximate station of channel or embankment, 
including map of destination attached.

F.  Paragraph on this form with the following "I certify that this imported 
material does not exceed 600 millimeters in its greatest dimension; 
originated at least 0.5 meters below existing ground level from this 
project; is not from existing fill, backfill, compacted fill, 
embankment, road embankment, identified overburden, or from a non 
project stockpile or non project excavation source, but shall be 
considered newly excavated material from this project; is free of any 
natural or manmade trash, debris, weeds, seeds, roots, construction 
materials, automobile and/or construction fluids."

G.  Signature and date of individual.

3.1.5   Excess Excavated Material on All Other Property

3.1.5.1   Satisfactory Materials

Satisfactory excavated material originating from the construction of the 
Upper Blue Diamond Diversion Channel from Station 10+00.000 through Station 
47+38.620, except as noted in Section 01200 paragraph DISPOSAL OF EXCESS 
EXCAVATED MATERIAL, and not utilized in this project as fill material 
(fills, backfills, compacted fills) for channels, embankments, and roadways 
(such as Durango Drive), shall be classified as satisfactory excess 
excavated materials and shall become the property of the Contractor.  The 
Contractor is allowed to dispose of the satisfactory excess excavated 
material from between Sta. 10+00.000 through Sta. 47+38.620 as follows: off 
site at no additional cost to the Government.

3.1.5.2   Unsatisfactory Materials

See paragraph DEFINITION OF UNSATISFACTORY MATERIALS for definition of 
unsatisfactory material.  Unsatisfactory materials shall become the 
property of the Contractor and shall be removed from the project site.

3.1.6   Haul Routes

The Contractor is advised that the roads, streets and highways intersecting 
through and adjacent to the project site are all currently active and open 
streets to the Public.  Haul routes shall be coordinated through the 
development of traffic control plans submitted to and approved by Clark 
County Department of Public Works with copies available to other agencies, 
developers, contractors and organizations on an as needed basis.

3.2   EXCAVATION, BLASTING

Any method used to excavate the structure or channel using explosives shall 
be subject to the approval by the Contracting Officer.
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3.2.1   General Requirements

The drilling and blasting program and methods shall be the minimum 
necessary to break up the rock and/or caliche/cemented alluvium into 
bulldozer-manageable sized pieces for removal.  Only the minimum strength 
explosive that will accomplish the fracturing will be allowed.  If multiple 
charges are deemed necessary, they will be sequenced to produce good 
breakage of the rock or caliche/cemented alluvium and reduce airblast 
(sonic impacts) and ground vibrations to minimal levels.  In the design of 
the blasting pattern, no blastholes will be permitted within 60 meters of 
an active tortoise or Gila Monster burrow.  A qualified desert tortoise 
ecologist is required to be present during all blasting operations to 
ensure that there are no occupied burrows and/or to remove tortoises or 
Gila Monsters from the surface or burrows within the 60 meter limit.  The 
desert tortoise ecologist will provide a short report with field notes to 
the Contracting Officer.  The desert tortoise ecologist will be provided by 
the Contractor as his own expense.  Additional restrictions may be imposed 
during the hibernation period (15 November through 15 March) to protect 
hibernating tortoises, if necessary and directed by the Contracting 
Officer.  The Contractor shall strictly comply with all State and local 
regulations regarding construction blasting (e.g., Uniform Standard 
Specifications for Public Works Construction Off-Site Improvements, Clark 
County Area, Nevada, Third Edition, subsections 107.10, 203.03.03, and 
208.03.01, and Engineer Manual (EM) 1110-2-3800, including all notice and 
reporting requirements).  Under no circumstances shall blasting be 
performed within 30 meters of concrete that has been placed less than seven 
days.  Blasting within 30 meters of concrete older than seven days will be 
permitted only if approved by the Contracting Officer.

3.2.2   Blasting

Prior to drilling for each blast, the Contractor shall submit a Pre-Blast 
data report plan on an approved form, which includes the pertinent data on 
the location by station, ground surface elevation in the area of the blast; 
diameter, spacing, depth, overdepth, pattern and inclination of blast 
holes; the type, strength, amount, distribution and powder factor for the 
explosives used per hole and per blast; the sequence and pattern of delays, 
and description and purpose of special methods.  The loading of holes shall 
be done in the presence of a Government inspector.  Acceptance by the 
Contracting Officer of the Pre-Blast data report plan will not relieve the 
Contractor of his sole responsibility to produce satisfactory results as 
set forth in these specifications.  Drilling and blasting shall be done 
only to the depth, amount, and at such locations, with explosives of such 
quantity, distribution and density that will not produce unsafe or damaged 
rock and/or caliche/cemented alluvium surfaces or damage beyond the 
prescribed excavation limits.  When a drilling and blasting program results 
in damage to the excavation, or to natural or man-made features, or is 
injurious to wildlife and habitat, the Contractor will be required to 
devise and employ methods which will prevent such damage.  The revision may 
include special methods such as presplit and zone blasting, shallow lifts, 
reduction in size of individual blasts, small diameter blast holes, closely 
spaced blast holes, reduction of explosives, greater distribution of 
explosives by use of decking and primacord or variation in density of 
explosives.
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3.2.2.1   Blasting Nearby Structures and Utility Lines

Blasting will not be permitted within 50 meters of existing structures and 
utility lines.  Contractor shall use other rock excavation techniques, and 
deploy all means necessary to break-out and remove layers of highly 
cemented soils nearby the structures and utility lines.  Contractor shall 
coordinate with utility owners prior to excavation and blasting in the 
vicinity of utility lines.

3.2.3   Overshooting

The Contractor shall use controlled blasting techniques so as not to 
overshoot. All possible care shall be exercised in drilling and blasting 
operations to prevent formation of discontinuities and to minimize 
over-break and blast damage of adjacent unexcavated ground and structures. 
Any material outside the authorized limits which may be shattered or 
loosened because of blasting shall be removed and/or re-compacted by the 
Contractor at his expense.  Shattered or loosened material below the bottom 
limits of the required excavation shall be uniformly distributed and 
compacted or otherwise disposed of in a manner satisfactory to the 
Contracting Officer.  The Contractor shall discontinue any method of 
blasting which leads to overshooting or is dangerous to the public, 
destructive of natural or man-made features, or is injurious to wildlife 
and habitat.

3.2.4   Pre-excavation Survey

The Contractor shall perform a pre-excavation survey which shall include as 
a minimum; detailed examination of adjacent structures, including video 
taping and installation of crack monitoring tape along existing structural 
cracks.  Also included shall be a seismic survey performed by a certified 
seismic survey firm to determine limiting charge weights, distances to 
structures, etc. for all areas where blasting is proposed and limiting ball 
weights, height of drop, etc., for all areas where headache balls and/or 
hoe ram techniques are proposed.

3.2.4.1   Vibration Monitoring

During construction, the Contractor shall hire a certified seismic survey 
firm to perform a seismic monitoring program to determine the effects of 
any blasting, headache ball or hoe ram use, or any other specialized 
excavation technique.  Particle velocities measured at an existing 
structure or 300 meters from the blasting, which ever is closest, shall not 
exceed statutory limits or 12.5 millimeters per second (whether the result 
of blasting or other excavation technique).  In addition to these 
requirements, the Contractor shall provide suitable vibration monitoring 
equipment to measure and record ground motions at the 60 meter distance.

3.2.5   Notifications

The Contractor shall notify each property owner and public utility company 
having structures or facilities in proximity to the site of the work of his 
intention to use explosives.  Such notice shall be given sufficiently in 

SECTION 02300  Page 12
FINAL AMENDMENT NUMBER 6



UPPER BLUE DIAMOND DIVERSION CHANNEL DACW09-03-B-0005

advance to enable the companies to take such steps as they may deem 
necessary to protect their property from injury.  Any blasting adjacent to 
or crossing existing utilities shall be fully coordinated with the owner of 
the effected utility to include hole spacing, loading and vibration.

3.2.6   Qualifications

During blasting operations, the Contractor shall have on site, and in 
immediate charge of the blasting, a licensed blaster acceptable to the 
Contracting Officer who has had no less than 3 years of experience in 
controlled blasting and rock excavation operations.  Powder handlers shall 
have had no less than one year continuous experience in preparation and 
loading of powder charges.

3.2.7   Post-Blast Data Reports

In addition to the reporting requirements required above, a separate 
Post-Blast Data Report of each blast shall be prepared and furnished to the 
Contracting Officer on an approved form.  The report shall indicate the 
location of the blast by specific stationing, ground surface elevation, 
depth of round, pounds of explosives used by type and grade, total number 
of loaded holes, total pounds per delay, quantity and kind of explosive in 
each hole, maximum measured blast vibration, and all other blast 
information directed by the Contracting Officer.  Original or legible 
copies of the report shall be provided to the Contracting Officer within 24 
hours of the blast event.

3.2.8   Explosives

3.2.8.1   Safety

The contractor shall fully comply with Section 29, Blasting, EM 385-1-1 and 
any Local or State Laws and Regulations applicable to the proposed Blasting 
Plan.

3.2.8.2   Storage

The Contractor shall submit to the Contracting Officer, for approval, 
drawings showing the explosive storage location, access to and type of 
construction of the proposed storage magazine for explosives, and cap 
house.  The explosives storage magazine and other facilities may be located 
on project lands if a satisfactory location can be found and is approved by 
the Contracting Officer.  The Contractor shall maintain the explosive 
storage area at his own expense.  The explosives storage magazine shall be 
securely locked when not in use.

3.3   PRESERVATION OF PROPERTY

All excavation operations shall be conducted in such a manner that concrete 
structures, embankments, utilities, or other facilities and improvements 
which are to remain in place permanently will not be subjected to 
settlement or horizontal movement.  The Contractor shall furnish and 
install sheet piling, cribbing, bulkheads, shores, or whatever means may be 
necessary to adequately support material carrying such improvements or to 

SECTION 02300  Page 13
FINAL AMENDMENT NUMBER 6



UPPER BLUE DIAMOND DIVERSION CHANNEL DACW09-03-B-0005

support the improvements themselves and shall maintain such means in 
position until they are no longer needed.  Temporary sheet piling, 
cribbing, bulkheads, shores or other protective means shall remain the 
property of the Contractor and when no longer needed shall be removed from 
the site.  The Contractor shall submit for approval shop drawings showing 
proposed method of bracing which he intends to use.  All shoring and 
bracing shall be designed so that it is effective to the bottom of the 
excavation, and shall be based upon calculation of pressures exerted by 
(and the condition and nature of) the materials to be retained, including 
surcharge imparted to the side of the trench by equipment and stored 
materials.  Removal of shoring shall be performed in such manner as not to 
disturb or damage the finished concrete or other facility.

3.4   EXCAVATION FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, roads, 
and drainage pipes to remain in place shall be performed in a manner to 
prevent damage to the structure.  Earth banks and facilities to remain in 
place shall be supported as necessary during excavation.  Potential for 
damage resulting from severe vibration may limit the Contractor's 
operations or choice of equipment.  In general, unless otherwise shown or 
specified, the actual side slopes shall be in accordance with EM 385-1-1.

3.5   EXCAVATION CHANNEL

Channel excavation consists of the removal of all materials within the 
lines and grades indicated.

3.6   EXCAVATION OF INLET STRUCTURE BASIN

Inlet Structure Basin excavation consists of the removal of all materials 
to the lines and grades indicated.  The finished surface shall be 
reasonably smooth, free from irregular surface changes, and shall not vary 
more than 100 millimeters above or below the indicated grade, except that 
either extreme of such tolerance shall not be continuous over an area 
greater than 50 square meters.  No part of the Inlet Structure Basin area 
shall be excavated below the finished contours shown on the drawings.  If 
the actual quantities deviate from the estimated quantities, inlet 
structure Basin area will be expanded, and Contracting Officer will direct 
additional basin excavation based on the required quantities and final 
grading plan.  The Inlet Structure Basin excavation area shall be regular 
in shape, graded smoothly and graded to drain.  Side slopes shall not be 
steeper than one vertical to three horizontal and shall be uniform for the 
entire length of any one side, unless otherwise directed.

3.7   EXCAVATION FOUNDATIONS

3.7.1   Excavation of Inspection Trench

Inspection trench excavation consists of the removal of all materials to 
the lines and grades indicated after stripping.  Additional excavation 
other than that shown on the project plans may be directed by the 
Contracting Officer.
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3.7.2   Excavation of Inlet Structure Embankment

Excavation of Inlet Structure Embankment consist of removal of all 
materials within footprint of the dam embankment to the lines and grades 
shown on the drawings after stripping per paragraph STRIPPING, BLM LAND 
ONLY.  The finished surface shall be reasonably smooth, free from irregular 
surface changes, and shall not vary more than 50 millimeters above or below 
the indicated grade, except that either extreme of such tolerance shall not 
be continuous over an area greater than 50 square meters.

3.8   EXCAVATION OF OUTLET CONDUIT

Excavation of outlet conduit consists of the removal of all materials to 
the lines and grades indicated for outlet conduit construction.

3.9   REMOVAL OF UNSATISFACTORY MATERIALS

The removal of unsatisfactory materials which are unsatisfactory for the 
foundation of the channel, or other structures, may be required in certain 
areas.  For definition of unsatisfactory materials see paragraph: 
DEFINITION OF UNSATISFACTORY MATERIALS.  Channel subgrade materials that 
cannot be brought to 95% compaction after scarification, shall be removed.  
The Contractor will be required to excavate any such areas to the depth 
directed and backfill the removal areas with compacted fill conforming to 
the requirements of Paragraph GENERAL REQUIREMENTS FOR COMPACTED FILLS AND 
COMPACTED BACKFILLS.

3.10   DISPOSITION AND DISPOSAL OF EXCAVATED MATERIALS

Satisfactory excavated materials originating from the construction of the 
Upper Blue Diamond Diversion Channel that are suitable for required fills 
shall be used directly in the work, or if not immediately utilized shall be 
placed in temporary stockpiles within TCE limits shown on drawing sheets 
for further processing, hauling, handling, stockpiling and then used 
directly as compacted fill in portions of the work as scheduled by the 
Contractor.  Any stockpile shall be placed in a manner to preclude ponding 
of water.

The Contractor shall process the stockpiled material as necessary and haul 
and utilize the material as compacted fill to the lines and grades in the 
fill areas shown on drawing sheets.

Materials and soils that the Contractor places in the temporary stockpiles 
shall be satisfactory excavated material and satisfactory excess excavated 
material originating from the construction of the Upper Blue Diamond 
Diversion Channel and shall be free from trash, dumped debris and 
demolition products, and shall consist of no materials and soils suspected 
of having characteristics of hazardous and/or toxic waste materials 
characterized as unsatisfactory soil and material including trash, dumped 
debris and demolition products, and shall meet the requirements of 
paragraph                      of this section.  Materials and soils 
suspected of having characteristics of hazardous and/or toxic waste 
materials characterized as unsatisfactory soil including trash, dumped 
debris and demolition products and unstable soils shall become the property 
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of the Contractor and shall be removed from the project site in accordance 
with the requirements Section 01355 ENVIRONMENTAL PROTECTION and Section 
01200 GENERAL REQUIREMENTS.  No excavated material or waste of any kind 
shall be removed beyond the project limits under this contract without the 
express written authority of the Contracting Officer, or as allowed under 
the contract.  Prior to placing satisfactory material and satisfactory 
excess material, the approved stockpile site(s) shall be cleared of trash 
and vegetation.  Vegetation shall be removed by grading the existing ground 
surface to a depth of 150 mm.  Any stockpile shall be placed in a manner to 
preclude ponding of water.  Natural ground and surface soils and materials 
thus excavated and removed will then be designated as either:

i.  Materials to be salvaged, or
ii. Scrap and unsatisfactory materials and soils and unstable 

materials and soils to be treated as specified above and in 
Section 02230 CLEAR SITE AND REMOVE OBSTRUCTIONS.

3.10.1   Hauled Excavated Material

The Contractor shall develop a haul route plan for haul within the project 
limits, including removal of required excavated materials and placing fill 
materials and hauling of excavated material and excess excavated material, 
that utilizes the drawings provided.  The haul route plan shall be 
submitted to the Contracting Officer for approval.  Haul routes for 
transport of the excavated material and excess excavated material shown on 
the drawing sheets are approximate.  See Section 01200 GENERAL REQUIREMENTS 
for additional requirements and information on excavated material haul 
routes.  The Contractor shall be responsible for obtaining all permits and 
licenses necessary to haul material off-site.  The Contractor will provide 
to the Contracting Officer three copies of the proposed street haul route 
plan for transport of all excavated material and excess excavated material.

3.11   OVERCUT

Except as otherwise specified or specifically ordered in writing, any 
overcut or excavation beyond the lines and grades indicated in the plans 
(or as directed) shall be backfilled with compacted fill conforming to the 
Paragraph GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS, 
or concrete conforming to the Section 03301 CAST-IN-PLACE STRUCTURAL 
CONCRETE.  Subgrades shall be prepared in accordance with paragraph 
SUBGRADE PREPARATION.  The Contractor shall expect to overbuild and trim 
back the compacted fill required to backfill overcuts made at trapezoidal 
channel sections.  All excavating, backfilling, compacting of backfill, and 
concreting occasioned thereby shall be by the Contractor at no additional 
cost to the Government.  Any overcut under existing or newly constructed 
channels and structures shall be backfilled with concrete.

3.12   COMPACTION EQUIPMENT

Compaction shall be accomplished by tamping roller, rubber tired roller 
vibratory compactor or mechanical tampers.  All equipment, tools, and 
machines shall be maintained in satisfactory working condition at all 
times.  Compaction equipment shall be suitable for consistently producing 
uniform soil densities.
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3.13   GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS

In accordance with paragraph BLM LANDS MATERIAL AND ALL OTHER LANDS 
MATERIAL, material generated through earthwork activities on BLM Lands must 
be reused as fill, compacted and miscellaneous as indicated on the 
drawings, for the Inlet Structure Embankment and Channel that are on the 
BLM Lands.

Satisfactory excess excavated material from earthwork activities from Sta. 
10+00.000 through Sta. 47+38.620 shall become the property of the 
Contractor and be removed from the project site at no additional cost to 
the Government.

3.13.1   Control

Moisture-density relations shall be established by the Contractor.  The 
soil used for each maximum density test shall be classified in accordance 
with ASTM D 2487 and shall include a particle size analysis in accordance 
with ASTM D 422.  At least one five point maximum density test shall be 
made for every 10 field density tests.  Field density test shall be 
performed by the Contractor at the frequency established in paragraph Field 
Control, and in such locations to insure that the specified density is 
being obtained.  Moisture-density relations and field densities shall be 
reported on approved forms.  One copy of density data less dry weight 
determinations shall be provided on the day each test is taken.  The 
completed field density tests report shall be provided with the Contractor 
Quality Control Report on the work day following the test.  All data 
related to the treating of compacted fill materials shall be submitted to 
the Contracting Officer on approved forms within 24 hours of the completion 
of the tests.

3.13.1.1   Laboratory Control

Moisture-density relations shall be established by the Contractor.  One 
moisture-density relation shall be made for each classification, blend or 
change in classification of soil materials encountered.  Approval of 
moisture-density relations shall be obtained prior to the compacting of any 
material in the work.  The moisture-density relations shall be determined 
in a laboratory in accordance with ASTM D 1557.

a.  The desired amount of mixing water will be added for each 
compaction test specimen, mixed well, and the mixture will be placed in 
a container with an airtight cover and allowed to cure for 24 hours.  A 
shorter curing time may be allowed where tests show that shortening the 
curing time will not affect the results.

3.13.1.2   Field Control

Field in-place density shall be determined in accordance with ASTM D 1556.  
The field moisture content shall be determined in accordance with ASTM D 
2216.  Determination of in-place densities using the nuclear method ASTM D 
2922 may be used to supplement the sand cone density tests ASTM D 1556.  
When ASTM D 2922 is used, the calibration curves shall be checked and 
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adjusted using only the sand cone method as described in ASTM D 1556.  When 
material contain considerable amount of rock or coarse gravel in-place 
density test method ASTM D 4914 or ASTM D 5030 shall be used.  At least one 
adjacent sand cone test shall be performed for every five nuclear density 
tests performed.  If field density tests determined by the nuclear method 
vary by more than 0.1 kilonewtons per cubic meter from comparison sand-cone 
tests, and are consistently high or low, adjustment of the calibration 
curve is necessary.

a.  In-Place Densities

(1)  One test per 750 cubic meters, for the first 7,500 cubic meters of 
material and one test for each 1,500 cubic meters thereafter, or 
fraction thereof, shall be made of each lift of fill or backfill areas 
compacted by other than hand-operated machines.  At least one test 
shall be made in each 600 mm layer of compacted fill or backfill 
processed as a unit and not less than one test shall be made in each 
area.  One test per 300 cubic meters, or fraction thereof, shall be 
made of each lift of fill or backfill areas compacted by hand-operated 
machines.  The contractor CQC shall maintain a log of all tests, which 
will, updated and submitted to the contracting officer on a weekly 
basis.  The test log shall include: Test number (if retest shall 
include retest number), date, feature of work, station and offset, 
elevation, weight of wet soil, weight of dry soil, percent of 
compaction, optimum moisture content, maximum dry unit weight, soil 
classification, in-place density test methods either sand-cone or 
nuclear densimeter.

(2)  One test per 400 cubic meters, or fraction thereof, shall be made 
of each lift of fill or backfill areas compacted by hand-operated 
machines.  The Contractor CQC shall maintain a log of all tests which 
will updated and submitted to the Contracting Officer on a weekly 
basis. The test log shall include: Test number (if retest shall include 
retest number), date, feature of work, station and offset, weight of 
wet soil, weight of dry soil, percent of compaction, optimum moisture 
content, maximum dry unit weight, soil classification, in-place density 
test methods either sand-cone or nuclear densimeter.

3.13.2   Settling of Fills or Backfills with Water

Settling of fills or backfills with water will not be permitted.

3.13.3   FILL MATERIAL

Fill material shall be obtained from the required excavation.  Materials  
considered unsatisfactory for use as compacted fill include but are not 
limited to those materials containing roots and other organic matter, 
trash, debris, chunks or clumps of cemented material.  Materials classified 
in ASTM D 2487 as MH, CH, Pt, OH, and OL are also considered unsatisfactory 
for use as compacted fill.  Satisfactory fill material shall contain no 
stone whose greatest dimension is more than 3/4 the lift thickness.  The 
Contractor shall expect to break-down, crush or otherwise process required 
excavation material for use as fill material due to the cementation of 
in-situ soils.
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Material for compacted fill behind concrete structures, channel walls, and 
around box culverts  shall contain less than 30 percent by weight passing 
the .075 mm sieve and shall contain no particle larger than 76 mm.

3.13.3.1   Fill Material for Reconstruction of Frontage Road

Satisfactory materials obtained from required channel excavation and 
material obtained from existing Frontage road removal shall be used for 
reconstruction of the Frontage road.  Material shall be well graded and 
free from organic matter, trash, debris, chunks or clumps of cemented 
material and shall not contain any stones larger than 75 mm. 

3.13.3.2   Fill Material for Frontage Road Detour

Satisfactory material obtained from the required excavation shall be used 
in Frontage Road Detour.   Materials considered unsatisfactory for use as 
compacted fill include but are not limited to those materials containing 
roots and other organic matter, trash, debris, chunks or clumps of cemented 
material.  Satisfactory fill material shall contain no stone whose greatest 
dimension is more than 3/4 the lift thickness.

3.13.4   Placement

Fill material shall not be placed against concrete which has not been in 
place at least 14 days or until the concrete has attained a strength of 
17.2 megapascals when tested in accordance with the Section 03301 
CAST-IN-PLACE STRUCTURAL CONCRETE.  Fill shall not be placed over covered 
channels (roof decks) until the concrete has obtained 70% of the contract 
required design strength.  Heavy equipment shall not be operated over pipes 
and buried structures until at least 600 mm of fill material have been 
placed and compacted over them.  Material from the top of the pipe or 
buried structure to 600 mm above pipe or buried structure shall be 
compacted by mechanical tampers or other equipment approved by the 
Contracting Officer.  Compacted fill shall be placed with suitable 
equipment in horizontal layers which before compaction, shall not exceed 
300 mm in depth for rubber-tired or vibratory rollers, 200 mm in depth for 
tamping rollers, 100 mm in depth when mechanical tampers are used.  The 
Contractor may vary the layer thickness within these limits for most 
efficient operations.  Material containing stones shall be placed in a 
manner to prevent the stones from striking the concrete structures and to 
prevent the formation of voids.

3.13.4.1   Ground Vibration

Contractor is responsible for any damages to the nearby housing and 
structures due to the ground vibration caused by movement of heavy 
conventional equipments or vibratory rollers.  The contractor shall deploy 
all means necessary to mitigate or preclude ground vibration when 
compaction equipments are operating close by the residential areas.

3.13.5   Moisture Content

Material shall have a uniform moisture content while being placed and 
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compacted.  Water shall be added at the source, if required, or by 
sprinkling each layer of material during placement.  Uniform distribution 
of moisture shall be obtained by disking, harrowing, or otherwise 
manipulating the soil during and after time water is added.  Material 
containing an excess of moisture shall be manipulated with suitable 
implements to facilitate maximum aeration and shall be permitted to dry to 
the proper consistency before being compacted.  Fill shall have a maximum 
moisture content of not more than 2 percent above optimum and a minimum 
moisture content of not less than 2 percent below optimum.

3.13.6   Compaction

No layer of fill shall be compacted before the practicable uniform moisture 
content has been obtained.  Scarified areas shall be compacted as specified 
for the fill placed thereon.  Rollers will not be permitted to operate 
within 300 mm of channel or structure walls or over buried structures until 
the compacted fill over the top of the structures has reached a depth of 
600 mm.  Compaction equipment shall be so operated that structures are not 
damaged nor overstressed during compaction operations.  Mechanical tampers 
shall be used for compaction of fill material adjacent to structures where 
rolling equipment is impracticable for use in compaction.

3.14   COMPACTED FILL, CHANNEL

3.14.1   Invert

3.14.1.1   Preparation for Placing

The foundation for the compacted fill to be placed shall be cleared of all 
existing obstructions, vegetation and debris.  Any trash or debris shall be 
removed in accordance with Section 02230 CLEAR SITE AND REMOVE 
OBSTRUCTIONS.  Unsatisfactory or unstable (too wet) material and soils not 
meeting the requirements for fill material shall be removed where directed. 
 The existing surfaces for the compacted fill at the channel site shall be 
scarified to a depth of 150 mm and proofrolled by four passes of the 
compaction equipment.  The subgrade for the channel shall be prepared in 
accordance with paragraph SUBGRADE PREPARATION.

3.14.1.2   Compaction

Each layer of the material shall be compacted to not less than 95 percent 
of maximum density, per ASTM D 1557.

3.14.2   Behind Channel Walls

3.14.2.1   Limitations on Equipment

The gross weight of any piece of equipment, or the combined weight of any 
combinations of equipment coupled together, used to place, moisten and/or 
compact fill behind channel walls and up to 600 mm above the top of covered 
sections shall not exceed 16,000 kilograms, including dynamic forces 
produced by vibratory equipment. Equipment used to compact the fill behind 
the channel walls shall be of such size as to be capable of operating in 
the area between the cut slope and the channel wall.  Compaction equipment 
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will not be required to operate at elevations lower than 600 mm above the 
top of wall footings.  This equipment shall be of such size as to be 
capable of operating in the area between the cut slope and the channel wall 
at any point 600 mm above the top of the heel of wall footings.

3.14.2.2   Construction Balance

Fills behind wall on one side of the channel shall not exceed by more than 
1.5 meters the height of the fill behind the opposite channel wall at any 
time during construction (except restricted by design).

3.14.2.3   Compaction

Each layer of fill behind channel walls, shall be compacted to not less 
than 90 percent of maximum density, per ASTM D 1557.  The top 300 mm of the 
maintenance road adjacent to the channel wall shall be compacted to not 
less than 95 percent of maximum density per ASTM D 1557.

3.14.2.4   Trimming

The top of fill adjacent to channel walls shall be trimmed to the lines 
indicated on the drawings with a tolerance of plus or minus 25 mm.  Any 
material loosened by trimming shall be recompacted and the area moistened 
and compacted with one pass of a smooth-wheeled roller.  Tolerances shall 
apply after rolling.  Fill slopes shall be trimmed to a uniform alignment 
at the top of the berm and reasonably uniform slope at or outside the lines 
shown on the drawings.

3.14.2.5   Backfill Against Plywood at Ends of Pipe and Sewer Stubs

Plywood shall be braced or otherwise held flush against the end of the pipe 
during backfilling.  The Contractor shall make sure the plywood is of 
sufficient size to adequately cover the pipe or sewer stub opening.  The 
Contractor shall attach blocks or shims to roughly fit the inside diameter 
of the pipe to assure that the plywood is not displaced during backfilling.

3.14.3   Compacted Fill Over Covered Channel

3.14.3.1   General

No fill material shall be placed over the top of the covered channel until 
all voids at the sides of the covered channel have been filled as described 
below, and until all caved material has been compacted to the specified 
density to the top of the roof slab.

3.14.3.2   Material

Materials for filling voids shall be clean sand, free of trash, organic 
materials, debris, and with 100 percent passing the 4.75 mm sieve and not 
more than 10 percent passing the 150 micrometer sieve.  Voids are any caved 
material at the sides of the covered channel that shall be filled with and 
compacted prior to placement of the compacted fill over the top of the 
covered channel (see paragraph 3.14.3.1).
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3.14.3.3   Placement

The first layer of fill over the concrete box section shall be 300 mm in 
thickness and shall be compacted with a rubber-tired or vibratory roller 
having a maximum weight if 9,000 kilograms.  The remainder of the fill 
shall be deposited in 150 mm layers and compacted with rubber-tired or 
vibratory rollers, or other approved equipment with a maximum weight of 
9,000 kilograms until the structure has a cover of at least 600 mm.  The 
remainder of the compacted fill shall be placed as specified in paragraph 
COMPACTED FILL, CHANNEL of this section.

3.14.3.4   Contractors Option

If the Contractor elects to leave the inside forms and shoring in place, 
permission will be granted to place fill material 48 hours after concrete 
has been placed.

3.14.3.5   Compaction

Each layer of fill on top of the covered channel shall be compacted to not 
less than 95 percent of maximum density, per ASTM D 1557.  Compacted Fill 
under streets and maintenance roads shall be compacted per paragraph 
COMPACTED FILL, ROADWAY.

3.14.4   Compacted Fill, Roadway

3.14.4.1   Compaction

Fill shall be compacted to not less than 95 percent of maximum density per 
ASTM D 1557 for the width of all traveled ways plus 1 meter on each side 
thereof.

A.  Compacted Fill, Frontage Road - Fill shall be compacted to not less 
than 95 percent of maximum density per ASTM D 1557 for the width of 
traveled ways including road shoulders. 

B.  Compacted Fill, Frontage Road Detour - Fill shall be compacted to not 
less than 90 percent of maximum density per ASTM D 1557 except top 1 
meter that shall be compacted for the width of traveled ways including 
road shoulders.

3.14.4.2   Trimming

All street and maintenance road shoulders and side slopes shall be trimmed 
to the lines indicated on the drawings with a tolerance of plus or minus 25 
millimeters. Any material loosened by trimming shall be recompacted and the 
area moistened and compacted with one pass of a smooth-wheeled roller.   
Tolerances shall apply after rolling.  Fill slopes shall be trimmed to a 
reasonably uniform slope at or outside the lines shown on the drawings.

3.15   COMPACTED FILL, INLET STRUCTURE EMBANKMENT

3.15.1   Foundation Preparation
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Before placing material for compacted fill, the foundation surface shall be 
cleared of all existing obstructions, vegetation, and debris in accordance 
with Section 02230 CLEAR SITE AND REMOVE OBSTRUCTIONS.  Within the inlet 
structure embankment footprint, excluding miscellaneous fill zone, the 
following shall be removed: (1) the upper 1.5 meters of foundation soil 
within an inspection trench, 4 meters wide, along the centerline of the 
embankment, (2) the upper 1.5 meters of foundation soil in designated wash 
areas, (3) the upper 0.610 meters of foundation soil within the footprint 
of the inlet structure embankment outside of the inspection trench and 
designated wash areas, and (4) the material shall be removed in accordance 
with SECTION 02230 CLEAR SITE AND REMOVE OBSTRUCTIONS and this SECTION 02300
EARTHWORK.  The inspection trench and the banks of the existing washes 
shall be excavated as shown on the plans and in accordance with this 
SECTION 02300 EARTHWORK.  Depths may be reduced where hard cemented 
materials or bedrock is encountered subject to the approval of the 
Contracting Officer.  Unsatisfactory materials not meeting the requirements 
for fill material shall be removed where directed, and if free of trash, 
debris, construction materials and/or contamination may be used as 
miscellaneous fill on BLM Lands of this project.  The existing surfaces, 
including the excavated inspection trench and banks and the areas beneath 
the outlet structure and conduit within the footprint of the Inlet 
Structure embankment, shall be scarified to a depth of 150 millimeters and 
proofrolled by four passes of the compaction equipment before placing the 
fill.  Sloped ground surfaces steeper than one vertical to four horizontal, 
on which fill or compacted backfill is to be placed, shall be stepped in 
such a manner that the compaction equipment will bear on the full depth of 
the layer.

3.15.1.1   Foundation Preparation, Rock Abutments

In the case of exposed rock surfaces at an abutment, detached rock blocks 
and loose surface material shall be removed.  The use of heavy, tracked 
equipment shall be minimized to protect the in situ rock surfaces.  
Excavation and cleaning of the abutment may result in exposure of natural 
bedding planes and joints thereby creating "steps" on the abutment.  Large 
rock overhangs and protrusions shall be removed by the use of pre-splitting 
or line drilling techniques in such a manner as to minimize damage to the 
underlying rock, or the spaces beneath overhangs and around protrusions 
shall be filled with tamped concrete so that satisfactory compaction of 
embankment materials can be accomplished.  Surfaces steeper than 4V:1H 
shall not be more than 1.0 meter in height, and benches of sufficient width 
shall be provided as necessary so that the average slope of any rock face 
is not steeper than 2V:1H.  Rough areas that, in the opinion of the 
Contracting Officer, the compaction of the embankment materials cannot be 
accomplished satisfactorily with power tampers or other specified 
compaction equipment shall be filled with mortar or concrete, as directed 
to the extent necessary, to merit satisfactory use of the compaction 
equipment.  All rock surfaces upon which or against which embankment 
materials are to be placed shall be broom cleaned.  All open joints and 
cracks greater than 13 mm in width shall be filled with mortar to the 
depths cleaned.  Those portions of such rock surfaces where there are holes 
greater than 100 mm deep and smaller than 610 mm across shall be filled 
with mortar or concrete.  Mortar and concrete, including forming as 
necessary, shall conform with the applicable provisions of Section 03301 
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CAST-IN-PLACE STRUCTURAL CONCRETE FOR CIVIL WORKS.  In no case shall a thin 
coat of mortar be left on smooth, intact rock surfaces.  Final cleaning of 
the residual rock surfaces shall take place as the embankment is being 
raised.  Fill materials shall not be placed against embankment abutments 
until approved by the Contracting Officer.

3.15.2   PLACEMENT AND COMPACTION, INLET STRUCTURE EMBANKMENT

Each layer of the material shall be compacted to not less than 95 percent 
of maximum density, per ASTM D 1557.  The Contractor shall construct Inlet 
Structure embankment by placing successive horizontal lifts over the entire 
plane of the work surface.  All fill materials shall be placed parallel to 
axis of Inlet Structure in compacted horizontal lifts less than 300 mm 
thickness.  Placement of adjacent fills at different heights is prohibited. 
 Where interim slopes are allowed by the Contracting Officer, the 
Contractor shall grade slopes flatter than 3H:1V.  The Contractor must 
bench and moisture condition interim slopes immediately prior to placement 
of each lift of new fill against interim slopes.  Whenever a compacted 
surface of any lift has been made too smooth to bond to successive layer by 
concentration of hauling equipment or other reasons, the Contractor shall 
loosen by scarifying or other equivalent methods and moisture condition 
surface prior to placement of the succeeding lift.  The embankment lift 
surfaces shall be kept moist.  If a lift surface dries out and cracks, the 
Contractor shall moisture condition to specified range and rework the lift 
prior to placement of the subsequent lift.  Finished surfaces shall be 
overbuilt and cut to final grade.

3.15.3   Compacted Fill For RCB Outlet Conduit

3.15.3.1   Compaction

Each layer of the material shall be compacted to not less than 95 percent 
of maximum density, per ASTM D 1557, and shall be in accordance with 
paragraph PLACEMENT AND COMPACTION, INLET STRUCTURE EMBANKMENT and in 
accordance with paragraph LIMITATIONS ON EQUIPMENT, RCB OUTLET CONDUIT.  
Contractor shall utilize paragraph SUBGRADE FOR RCB OUTLET CONDUIT prior to 
installation of the RCB outlet conduit.

3.15.3.2   SUBGRADE FOR RCB OUTLET CONDUIT

Subgrade preparation for RCB outlet conduit shall include subgrade 
preparation for areas to receive concrete for RCB outlet conduit.  All 
trash and debris shall be removed in accordance with Section 02230 CLEAR 
SITE AND REMOVE OBSTRUCTIONS.  After the RCB outlet conduit alignment has 
been excavated to rough grade, the entire RCB outlet conduit invert shall 
be scarified to a depth of 0.15 meters, moisture conditioned and 
proofrolled by 4 passes of the compaction equipment and trimmed to a 
uniform grade and smoothed with a steel-wheeled roller to make the subgrade 
ready to receive concrete.  If the subgrade is disturbed by the 
Contractor's operations or is overexcavated, or is soft or yielding, the 
subgrade shall be restored to grade and compacted to a density of 95 
percent of maximum density, per ASTM D 1557.  The finished surface of the 
subgrade shall not be more than 13 mm above the indicated grade at any 
point when tested with a 3 meters straightedge.

SECTION 02300  Page 24
FINAL AMENDMENT NUMBER 6



UPPER BLUE DIAMOND DIVERSION CHANNEL DACW09-03-B-0005

3.15.3.3   LIMITATIONS ON EQUIPMENT, RCB OUTLET CONDUIT

The gross weight of any piece of equipment, or the combined weight of any 
combinations of equipment coupled together, used to place, moisten and/or 
compact fill along the sides of the RCB outlet conduit and up to 600 mm 
above the top of the RCB outlet conduit shall not exceed 16,000 kilograms, 
including dynamic forces produced by vibratory equipment.  Equipment used 
to compact the fill along the sides and above the top of the RCB outlet 
conduit shall be of such size as to be capable of operating in the area 
between the cut slope and the RCB outlet conduit.  Compaction equipment 
will be required to operate at elevations equivalent to the elevation of 
the bottom of the invert of the RCB outlet conduit.  This equipment shall 
be of such size as to be capable of operating in the area between the cut 
slope and the RCB outlet conduit.

3.15.4   Settlement

The Contractor shall delay RCC placement for a maximum settlement period of 
60 days after embankment in that area reaches full height in order to 
monitor anticipated settlement of the embankment.  The Contractor shall 
install two surface settlement monuments, one each at STA 00+60.000, and 
STA 1+20.000 for the Inlet Structure Embankment; the locations with respect 
to the Inlet Structure centerline will be determined by the Contracting 
Officer.

3.15.5   Settlement Monitoring

The monuments shall be surveyed by the Contractor within 24 hours of 
installation and the elevation surveyed on a weekly basis.  The survey data 
shall be provided to the Contracting Officer for review to determine the 
need for further monitoring.  If the survey data indicates there is 
inconsequential settlement, the Contracting Officer may approve RCC 
placement before the 60 day settlement period expires.  A settlement 
monument plan including typical details of the surface settlement monuments 
along with the plan to protect the monument during construction shall be 
provided by the Contractor for review not less than 14 calendar days prior 
to installation of the monument.

3.15.6   Settlement Monument Protection Plan

The location of the settlement monument shall be clearly marked and readily 
visible (red flagged) to equipment operators.  In the event of damage to 
settlement monument or extension resulting from equipment operating within 
the specified area, the Contractor shall immediately notify the Contracting 
Officer and shall be responsible for restoring the settlement monument to 
working order.

3.15.7   Regrading of Embankment Crest

If the Inlet Structure embankment crest settles, the embankment shall be 
regraded to the lines and grades indicated after the settlement period is 
completed.
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3.15.8   Basin

3.15.8.1   Location

Compacted fill for the basin shall consist of small amount of fill 
associated with the detention basin grading and access roads to be placed 
outside of the Inlet Structure embankment footprint.  This quantity shall 
not be measured for payment but shall be considered incidental to basin 
excavation.

3.15.8.2   Preparation for Placing

The foundation for the compacted fill to be placed in the basin shall be 
cleared of all existing obstructions, vegetation and debris.  Any trash or 
debris shall be removed in accordance with SECTION 02230 CLEAR SITE AND 
REMOVE OBSTRUCTIONS and with this section.  Unsuitable materials or 
unstable (too wet) not meeting the requirements for fill material shall be 
removed where directed.  The existing surfaces for compacted fill in the 
basin shall be scarified to a depth of 0.15 meters and proofrolled by four 
passes of the compaction equipment.

3.15.8.3   Compaction

Each layer of the material shall be compacted to not less than 90 percent 
of maximum density, per ASTM D 1557.

3.16   BACKFILL

3.16.1   Structural Backfill

3.16.1.1   Location

Backfill shall consist of all fill against and/or around structures, except 
compacted fill, channel.

3.16.1.2   Material

Backfill material shall be obtained from the required excavation as 
approved by the Contracting Officer.  In general, the best material 
available will be designated as backfill and fill about structures.   
Backfill may consist of sand, gravelly sand, and silty sands.  Organic 
material, silt, clay, broken concrete or pavement, boulders and other 
unsatisfactory material shall not be used.  Backfill for structures shall 
not contain any stones larger than 75 mm.

3.16.1.3   Placing

Backfill material shall not be placed against concrete which has not been 
in place at least 14 days or until the concrete has attained a strength of 
17.2 megapascals when tested in accordance with Section 03301 CAST-IN-PLACE 
STRUCTURAL CONCRETE.

3.16.1.4   Compaction
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Compaction shall be not less than 95 percent of maximum density, per ASTM D 
1557 unless noted or shown otherwise.

3.17   SUBGRADE PREPARATION

3.17.1   Subgrade for Channel

Subgrade preparation for channel shall include subgrade preparation for 
areas to receive concrete, aggregate base course and/or bituminous paving 
for streets, access roads, maintenance roads, turnarounds, and invert 
access ramps.  All trash and debris shall be removed in accordance with 
Section 02230 CLEAR SITE AND REMOVE OBSTRUCTIONS.  After the channel has 
been excavated to rough grade, the entire channel invert, invert access 
ramp, and other area indicated above shall be scarified to a depth of 0.15 
meters, moisture conditioned and proofrolled by 4 passes of the compaction 
equipment and trimmed to a uniform grade and smoothed with a steel-wheeled 
roller to make the subgrade ready to receive concrete.  If the subgrade is 
disturbed by the Contractor's operations or is overexcavated, or is soft or 
yielding, the subgrade shall be restored to grade and compacted to a 
density of 95 percent of maximum density, per ASTM D 1557.  The finished 
surface of the subgrade shall not be more than 13 mm above the indicated 
grade at any point when tested with a 3 meters straightedge.

3.18   SOIL STABILIZER

All exposed excavation and fill surfaces and disturbed surface areas in the 
project area not covered by concrete or asphalt or landscaping work 
including revegetation shall be treated with a soil stabilizer for soil 
stabilization and dust control with the concentrations stated in paragraph 
SOIL STABILIZER PRODUCT after construction is completed.  The soil 
stabilizer shall be watered in per the manufacturer's recommendations.

Processed gypsum that has become partially air set, lumpy, or caked shall 
not be used.  The plaster/cellulose fiber mulch shall be applied at a rate 
of 6.75 tonnes of plaster mixed with 2.242 tonnes of fiber per hectare.

The plaster/cellulose fiber mulch stabilizer shall formulate a protective 
crust-like barrier within 4 to 8 hours after application.  Application of 
the plaster/cellulose fiber mulch stabilizer shall not be permitted when 
weather conditions are unsuitable for concrete placement in accordance with 
Section 03301 CAST-IN-PLACE STRUCTURAL CONCRETE.

    -- End of Section --
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